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Observation Count Percent

HOT Temperature 4,982 0.02%

HOT Salt 4,982 0.02%

Argo Temp 15,212 0.06%

Argo Salt 15,212 0.06%

Seaglider Temperature 220,266 0.83%

Seaglider Salt 220,266 0.83%

SST 25,201,519 94.50%

SSH 985,731 3.70%

Total 26,668,170



✤ Recall,

✤ We have some measure of the ocean, 
✤ Between the analysis and background, we have:

✤ Following Langland and Baker (2004), Errico (2007), 
first-order Taylor Expansion:

xa = xb +K (y �Hxb)

J

�J = J (xb +K (y �Hxb))� J (xb)

�J = 2 (y �Hxb)
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Temp Salt Depth
Glider

Profiles

ADCP

9% 5% 0-150m

32% 42% 150-500m

27% 7% 0-150m

50% 15% 150-500m

Velocity
21% 0-150m

59% 150-500m



Covariance:

Errors Given By:

= R + GPGT

Innovation Vector:

rm = MPGT �(yi)

What about a single observation?

⌦
ddt↵ =

D
(✏y �H✏b) (✏y �H✏b)

T
E

d = y �Hxb

✏b = xb � xt

✏y = y �Hxt
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✤ Requires higher-order adjoint (Errico, 2007, Gelaro et 
al., 2007)

�J = (y �Hxb)
T
KT
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